Interphase nuclear matrix and metaphase scaffolding structures.
The protein compositions of purified metaphase chromosomes, nuclei and their residual scaffold and matrix structures, are reported. The protein pattern of nuclei on sodium dodecyl sulphate/polyacrylamide gels is considerably more complex and rich in non-histone proteins than that of chromosomes. Nuclei contain about three to four times more non-histone proteins relative to their histones than chromosomes. Besides the protein components of the peripheral lamina, several protein bands are specific or at least highly enriched in nuclei. Conversely, two proteins X0 (33 X 10(3) Mr) and X1 (37 X 10(3) Mr) are highly enriched in the pattern of metaphase chromosomes. We have compared morphologically the previously defined nuclear matrices type I and II. The type I nuclear matrix is composed of the known lamina proteins, which form the peripheral lamina structure, and a complex series of proteins that form the internal network of the matrix as observed by electron microscopy. This internal network is stabilized similarly to the metaphase scaffolding by metalloprotein interaction. Both the scaffolding and the internal network of the matrix dissociate if thiols or certain metal chelators are used in the extraction buffer. Under these conditions the resulting nuclear structure, called matrix type II, appears empty in the electron microscope, with the exception of some residual nucleolar material. This latter material can be extracted from the internal network by exhaustive treatment of the nuclei with RNase before extraction with high salt. Immunoblotting and activity studies show RNA polymerase II to be tightly bound to the type I, but not to the type II matrix, or to the scaffolding structure. No polymerase II enzyme was detected in isolated metaphase chromosomes. Another nuclear enzyme, poly(ADP-ribose) polymerase is not bound to either of the residual nuclear matrices or to the scaffolding structures. The association of RNA polymerase with the internal network of the nuclear matrix is consistent with the idea that transcription occurs in close association with this structure.